Teeth are vertebrate organs that arise from complex and progressive interactions between an ectoderm, the oral epithelium and an underlying mesenchyme. A significant amount of research has focused on determining the processes that initiate tooth development. It is widely accepted that there is a factor (multiple signaling molecules, including BMPs, FGFs, Shh and Wnt proteins) within the tissues of the first branchial arch that is necessary for the development of teeth. A 9-year-old reported to our department with the chief complaint of pain in the lower right back teeth region. On clinical examination, mandibular molars revealed the presence of an extra cusp on the lingual surface. Occurrence of six cusps in permanent mandibular molar is a rare phenomenon, and number of cases reported is very few.
INTRODUCTION
Human teeth of both dentitions may show variations and changes in morphological structures. Such changes may be found on the crown either in the form of anomalous cusps or in an increased number of roots, which in some instances are associated with an anomalous cusp. It is generally believed that the numerous morphologic characteristics of the teeth are genetically determined. 1, 2 Detailed description and study of these traits could provide valuable information regarding phylogeny of man and distinctions between races and sub races. 1, [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] The study of the number of cusps is not only important in anthropology, it is also important in the study of dental occlusion, orthodontics, restorative dentistry and prosthetic dentistry.
In modern man, the number of cusps of the upper molars is frequently reduced from four to three. The formula for the number of cusps of the upper molar series is changing from 4-4-4 to 4-4-3 and 4-3-3. The trend is more marked in females than in males of all populations that have been studied. In most studies, males generally showed a lesser tendency than females to reduction in the number of cusps of the upper molars. The process of reduction occurs through the elimination of the hypocone or distolingual cusp, with a subsequent decrease in the mesiodistal crown diameter and in the occlusal area. 13 Similarly, the number of cusps can increase, and this is attributed to local proliferation of enamel knot.
CASE REPORT
A 9-year-old child reported to the Department of Pediatric Dentistry, DAPM RV, Dental College, Bengaluru, with a complaint of pain in the lower left back teeth region since 15 days. On examination, there was grossly decayed lower left (Fig. 3) . The permanent maxillary first molar had four cusps (Fig. 4) . There was no positive family history. The six cusped molar exhibited deep pit and fissures which were susceptible for dental caries, and hence pit and fissure sealant was applied. An IOPA of mandibular first molar revealed the presence of an extra root (Figs 5 and 6). The extra root was located in the buccal aspect (localized, using SLOB technique).
DISCUSSION
The patterns of the occlusal surfaces of molars are polygenically conditioned and determined by a combination of allele on two or more sites/loci, and they occur in one of the final stages of molar growth, as a result of the terminal deposition of enamel. 1 Numerous studies have shown that the genes of the Xchromosome regulate the deposition of enamel, while genes of the Y-chromosome influence the division of the cell connected with the formation of the dentine-enamel bond and the deposition of enamel. 
WJD
The mandibular first molar generally has five cusps, this trait describes the presence of only three or four cusps. The four cusp variant occurs with the absence of the distobuccal cusp, the three cusp variant has missing the distolingual cusp as well. If the five common cusps are present, other variations exist in the presence of a sixth or seventh cusp at the distobuccal and distolingual surfaces. These latter two traits are rare in humans but can be more common among some of our hominid ancestors.
The fifth or distobuccal cusp is the most variable, which may be absent. If the fifth cusp is present, it is often placed lingually, out of line with the other two buccal cusps. The fifth cusp may be divided into two parts by a fissure which runs anteroposteriorly, thus the tooth may have three lingual and three buccal cusps. A total of ten cusps can be theoretically present on a lower molar tooth. There is a large amount of publications on molar morphology, numbers of molar cusps, origins, and evolution of both cusps and teeth.
14 There are no standards yet available to determine whether a cusp should be recorded as one because of its inadequate size.
Suzuki and Sakai 15 found no significant differences in first and second molar cusp numbers of 392 male and female Japanese.
The frequency of cusp six on first and second molars (65 and 63% respectively) from Indian crania was found to be about three times that of Aleuts (21 and 18%) and Eskimos (22 and 18%). All three groups (Indian, Aleuts and Eskimos) showed five or six cusped first lower molars. No four cusped molars were found. Four-cusped second lower molars occurred most often in the Aleuts (9%), less in Indians (3%) and least in the Eskimos (1%). 16 According to the number of cusps, a tooth can be classified as follows: 1. The presence of cusps 1-4 (1-protoconid; 2-metaconid; 3-hypoconid; 4-entoconid). 2. The presence of five cusps (hypoconulid) 3. The presence of six cusps (entoconulid).
The mandibular molars are more variable than the maxillary molars in the number of different patterns and in the frequency of these patterns. The typical Y5 pattern is seen in 62.1% of the total population; however 28.1% exhibit the Y6 pattern, that is, the Y groove shape with a sixth cusp. The frequency of +5 and +6 is relatively low and only 0.6% exhibit the four cusp pattern. No ethnic differences were found, but there is a significant (0.005 < p < 0.0005, 1f) sex effect, principally, because males exhibit the six cusp pattern more frequently. 17 Like the number of root canals, the number of roots may also vary. An additional third root, first mentioned in the literature by Carabelli is called the radix entomolaris (RE). This supernumerary root is located distolingually in mandibular molars, mainly first molars. An additional root at the mesiobuccal side is called the radix paramolaris (RP). 9 The prevalence of extra root in mandibular first molar is as follows. 'Radix Entomolaris' (RE) in first mandibular molar is associated with certain ethnic groups.
• In African populations a maximum frequency of 3% is found, while in Eurasian and Indian populations the frequency is less than 5% • Survey of population of Mongoloid origin indicates a high prevalence, ranges from 5 to more than 30% • Bolk reported that the occurrence of radix paramolaris is very rare and occurs less frequently than the radix entomolaris • Curzon (1974) suggested that the 'three rooted molar' trait has a high degree of genetic penetrance as its dominance • Its formation could be related to external factors during odontogenesis.
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CONCLUSION
The presence of increased number of cusps has been reported in permanent maxillary first molar, mandibular second, third molars and also in deciduous mandibular molars. Accessory cusps have been reported in permanent mandibular first molars in hominoid ancestors only. Clinical implication of this extra cusp in the present case is that the occlusal table of the tooth is increased with deep pit and fissures. Hence, the chances of food getting lodged are high. This in turn increases the decay activity also. So, pit and fissure sealants were placed in both the lower permanent molars, pulp therapy performed in lower left second deciduous molar, extraction of upper first deciduous molars and stainless steel crown in upper second deciduous molars. Patient was recalled for periodic check-up.
